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(57) Abstract 



A method for transferring in an encapsulated space (I), with the aid of high voltage, additional material (5) onto the surface of a 
matcnal web (2) moving through the space. The additional material which is added onto the surface of the material web (2) is brought into 
the housmg (I) in a controlled manner in the form of dust or spay (5). for example. The dust or the spray particles are transfcrcd onto the 
surface of the material web (2) in the encapsulated space (I) by using ion blasting. 
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MOVABLE MATCR TRANSFERRING OF ADDITION TO THE SURFACE OF A 



The Object of the invention is a method which is used to transfer, in an encapsulated 
space and by using high voltage, additional material onto the surface of a material 
web which moves through the encapsulated space. 

One conventional manufacturing process of material is a continuous web fonnation 
process. These processes the include milling out of metals to fonn foil and the 
manufacture of plastic and other coatings, fihns, paper, and cardboard, k addition 
to Its geometric main form (flat and plate-like), many other properties are rendered 
to the material during the web fonnation process. One of the most common ways to 
provide the other properties referred to above is to manipulate the functional surface 
of the matenal. This manipulation can be effected either by adding a substance onto 
the surface of the base material, i.e., by coating, or by changing the properties of the 
matenal surface chemically, thennally, mechanicaUy. electrically or in some other 
way. 

In the known methods and devices, material has been transfen-ed onto the surface of 
the web by spraying or by using a direct contact, such as painting with a bmsh 
both cases, the amomit of transferred material has to be fairly large and. typically 
solvents have to be used in the process to accomplish a sufficient mass flow rate In 
spray paintmg. it is known to use an electric charge to advance the transfer of mate- 
nal. In this case, the nozzle of the paint spray constitutes one of the electrodes This 
deviates fully from the method now presented in which the electrode is not provided 
m the nozzle. Furthennore, the voltage levels are different. Solvents are also used to 
advance the adhesion between the added substance and the web. A drawback then 
anses that the solvent has to be removed from the process; in the coating of paper 
for mstance. this implies expensive drying. To improve the printing quahties of the 
web inatenals, mainly plastics, a so-called coronaxharging system js used (less than 
50 kV..typically less than 20 kV) in which the surfece energy of a polymer fUm can 
be mcreased by using electric discharge. Therefore, the fairly low voltage that is 
used makes it necessary to use a small gap between the electrodes, making it diffi- 
cuh to control the process. Furthennore, the obtained power remains low because 
Ae current camiot be increased limitlessly. To make very thin coatings, so-called 
PVD techmque (Physical Vapour Deposition) can be used but it requires a vacuum 
and. therefore, does not apply to coating a fast-moving web. Moreover, PVD often 
requires high temperatures. 
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The purpose of the invention is to eliminate the disadvantages presented above and 
to provide a new mediod and a device which can be used to apply additional mate- 
rial easily, quickly, and evenly onto the desired surface of a moving material web. 
The method according to die invention is characterised in that the additional mate- 
rial which is added onto the surface of the material web is brought into the housing 
in a controlled manner in the form of dust or spray, for example, and that the dust or 
the spray particles are transferred onto die surface of the material web in the encap- 
sulated space by using ion blasting. 

The device according to die invention is characterised m diat die housing is pro- 
vided widi an opening through which die additional material is conveyed to die 
housing in die form of dust or spray, for example, and diat high voltage is supplied 
to the high-voltage electrodes in the housingrproviding ion blasting towards tfies 
'material ^Weblfrti^g tlffough the.hous die additipni;M|eSal% die 

foiTO,of,dust-or-^r^ in tht^hOUSingis ™ onto die surface of-die^material 
15 web'With-the^id-of ion blasting ' - • '^■^--^■^^^c.....^ 

Different embodiments of die invention are presented in die dependent claims of die 
array of claims. 

The device K^ety^ell-ad^^^^ of coatinj^, sucy§.|i|ew, 

grams or fractioiiS.Qf.a^^a^^ Now^^^^n 
20 amounts of clieimcas'can fee aaded "onto die surface of paper, for example, improv- 
ing die operating characteristics of die paper. Up till now. it has been impossible or 
very difficult to spread small amounts of material evenly, or it has required a great 
amount of solvent, water or the like which has had to be removed from die paper 
afterwards. 

25 In paper manufacture in particular, the use of water can be decreased, which is ad- 
vantageous in many ways. For example, the need for drying is decreased and energy 
is saved; the amount of circulating water is decreased and die need for cleaning is 
reduced. 

The invention is described in the following widi die aid of an example and widi ref- 
30 erence to the appended drawing in which: 

Fig. 1 is an axonometric. partly sectioned view of the device according to die in- 
vention, and 

Fig. 2 shows the same device as Fig. 1 but as viewed directly from die side and cut 
open. 
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The device consists of housijig I through which material web 2 moves, additional 
material being added onto the surface of the web with the aid of electrodes 3 in 
housing 1. Housing 1 is provided with opening 4 through which the additional ma- 
terials is conveyed to the housing as mdicated by arrow 5. The additional material is 
in die form of dust or spray, for example. High voltage is supplied:to.:M 
electrodes 3 in housing 1, providing ion blasting towards nMtenalfS.-.™ 
through the housing, whereby the additional material which is in thexlio^s.^35.^ 
fomi of dust of spray is transferred onto surface 6 of material web 2 with j^^^ 
ion blasting. Electrodes 3 are arranged above material web 2 so thatlhe iliBw' 
material settles and forms an even surface 6 on the upper surface of-materialjweb 2, 
witii the aid of the ion blasting. Below material web 2 in the housing-^her^^l 
vided a plalfe^like electrode 7. the material .wct travelling on,loj).of the electrode 



10 



wo 98/11999 



4 



PCT/FI97/00558 



CLAIMS 

1. A method for transferring additional material (5) in an encapsulated space (1), 
with the aid of high voltage, onto the surface of a material web (2) moving through 
the space, characterised in that the additional material diat is added onto the sur- 

5 face of the material web (2) is brought to the housing (1) in a controlled manner in 
the form of dust or spray (5), for example, and that the dust or the spray particles 
are transferred onto the surface of the material web (2) in the encapsulated space (I) 
by using ion blasting. 

2. A method according to Claim 1, characterised in that the ion blasting is pro- 
10 vided by using electrodes (3) in the housing (1), a voltage of more than 50 kV being 

supplied to the electrodes. 

3. A device for implementing the method according to die Claim, comprising a 
housing (1) through which the material web (2) moves, additional material being 
added onto the surface of the web by using the electrodes (3) in the housing (1), 

15 high voltage being supplied to die electrodes, characterised in that the housing (1) 
is provided with an opening (4) through which the additional material is conveyed 
to the housing in the form of dust or spray (5), for example, and that high voltage is 
supplied to the high-voltage electrodes (3) in the housing (1), providing ion blasting 
towards the material web (2) moving through the housing (1), whereby the addi- 

20 tional material in the form of dust or spray in the housing is transferred onto the sur- 
face (6) of the material web (2) with the aid of die ion blasting. 

4. A device according to Claim 3, characterised in that the electrodes (3) are 
arranged above die material web (2) so that the additional material settles and forms 
an even surface (6) on the upper surface of die material web (2) with the aid of the 

25 ion blasting. 

5. A device according to Claim 3 or 4, characterised in that a plate-like elec- 
trode (7) is provided below the material web (2) in the housing (1), the material web 
travelling on top of the electrode. 
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